The plasmid pMCS (Fujiwara & Taguchi, 2007), in which the T7 promoter region of the plasmid pET15b(+) (Novagen) was replaced with the tac promoter, was used for constructing all plasmids. To construct plasmids for overexpression, fragments encompassing each full-length gene were amplified by PCR from E. coli K12 MG1655 chromosomal DNA. The amplified fragments were digested with NdeI/XhoI or NdeI/SalI. Each digested fragment was ligated into pMCS digested with NdeI/XhoI.
Metabolomics
The methods basically followed those described previously (Soga & Heiger, 2000; Soga et al, 2007; Soga et al, 2003; Soga et al, 2002) . In total, 20 OD 600 units of MGM100 or MG1655 cells grown in LB medium containing arabinose or glucose at 5 h were used.
An aliquot containing 20 OD 600 units of cells was passed through a 0.45-µm pore size filter (Durapore HVLP09050, Millipore). To wash the cells, 10 ml portions of Milli-Q water were passed through the filter twice. The filter was plunged into 5 ml of methanol containing internal standards (2 !M each of 2-N-morpholino-ethanesulfonic acid, methionine sulfone and !-camphorsulfonic acid), sonicated for 30 sec. in a BRANSON 2200 sonicator, and incubated for 10 min. Chloroform (4 mL) and 1.6 ml of Milli-Q water were added to the solution and then thoroughly mixed. The 4 ml water layer was isolated after centrifugation and filtered through a Millipore 5-kDa-cutoff filter, to remove the high molecular weight molecules. The filtrate was lyophilized and dissolved in 50 µl of Milli-Q water containing a migration time standard, prior to analysis by CE-MS. Detailed conditions of analyses are available (Ishii et al, 2007) .
SuhB assay
SuhB activity was determined by the malachite green method, as described (Chen & Roberts, 2000) . A 1 !l aliquot of 10 mM inositol-1-phosphate (SiChem), was mixed with 1 !l of 200 mM MgCl 2 , and 23 !l of 0.4 OD 600 /ml cell lysate and the mixture was incubated for 2 min at 37 °C. Released phosphates were measured by the malachite-green method. Due to the increased PhoA activity in GroEL/GroES (GroE)-depleted cells (data not shown), both GroE-sufficient and -depleted cells without SuhB-inducible plasmids were used as controls. IPTG induction did not alter the PhoA activity (data not shown). PhoA activity was detected by pNPP methods.
Briefly, 10 !l of pNPP solution (WAKO), 180 !l STE buffer and 10 !l of 0.4 OD 600 /ml cell lysate were mixed, and then incubated at 37 °C, after which Abs 405 was measured.
pNPP is reportedly not a substrate of SuhB (Chen & Roberts, 2000) .
TrmD assay
TrmD activity was analyzed by the method described previously (Hjalmarsson et al, 1983) . Purified tRNA(CAG) synthesized in vitro was used as the substrate. Cell lysates (6.8 x 10 -3 OD 600 unit) were added to a mixture containing 20 !M tRNA(CAG), 50 mM
Hepes-KOH (pH 7.6), 100 mM 2-oxoglutamate, 2 mM spermidine, 13 mM Mg(OAc) 2 , 1 mM DTT, 50 !M unlabeled S-adenosylmethionine (SAM, SIGMA), and 3 H SAM (37 MBq/ml), and incubated at 37 °C. An 8 !l aliquot of the reaction mixture was removed at 2, 4, 6, and 8 min and spotted onto blotting paper (Whatman 3MM CHR), which was immediately placed in a 10% trichloroacetic acid (TCA) solution to stop the reaction.
After 2x30 min washes with 10% TCA, the papers were dried and the 3 H levels were quantified by liquid scintillation counting (ALOKA).
MetK
S-adenosylmethionine synthetase activity was assayed using a standard protocol (Markham et al, 1980) . Cell lysates were added to an assay mixture containing 100 mM Tris-HCl (pH 8.3), 100 mM KCl, 20 mM MgCl 2 , 10 mM ATP, and 1.2 mM L-[methyl-14 C] methionine (55 mCi/mmol; ARC). After 1, 2, and 3 min, aliquots of the mixtures were spotted onto P81 nitrocellulose paper (Whatman), and then washed with MilliQ water. 14 C levels were quantified by liquid scintillation counting (ALOKA).
In vitro translation using the reconstituted cell-free translation system (PURE system).
FolE, DapA, SerC, and KdsA were synthesized by transcription-translation-coupled reconstituted cell-free translation for 2 h at 37 °C. The solubility of the synthesized protein was evaluated after centrifugation, as described previously (Fujiwara & Taguchi, 2007) . The concentrations of the chaperones, which were a kind gift from Tatsuya Niwa, were as follows: 1 µM GroEL, 1 µM GroES, 4 µM DnaK, 2 µM DnaJ, and 2 µM GrpE.
The products were radiolabeled with 0. imager (FUJIFILM).
Complementation assay for MetE overexpression

MGM100 cells harboring the plasmids encoding Ureaplasma MetK (pUuMetK) or E.
coli MetK (pEcMetK) were precultivated to an early log phase by the same procedure described above, and then were inoculated into LB medium supplemented with 1 mM DAP, 200 !g/ml ampicillin, and 0.2 % arabinose or 0.2 % glucose. After overnight cultivation, the cells were collected. Total lysates were obtained by sonication and were analyzed by SDS-PAGE. 
Supplemental Figures
Supplemental Figure S1 . Expression levels of GroEL and GroES in MGM100 and the wild-type parent MG1655 cells after the sugar shift from arabinose (Ara) to glucose (Glc).
Supplemental Figure S2 . The emPAI-based expression levels of methionine biosynthesis enzymes (A) and chaperones (B) in GroE-normal (blue) and -depleted (red) cells.
Supplemental Figure S3 . Solubilities of Class III substrates after overexpression in GroE-normal and -depleted cells. Proteins were stained with Coomassie Brilliant Blue. Asterisks indicate the bands of expressed proteins where necessary.
Supplemental Figure S4. Assessments of GroE dependency by immunoblotting. (A)
Proteins, for which the expression could not be detected by CBB, were HA-tagged at their C-termini. Solubilities of the HA-tagged Class III substrates after overexpression in normal and depleted cells are shown. (B) Several Class III substrates previously assessed after overexpression (Fig. 2) were verified here to show the same behavior when immuno-tagged and uninduced (leaky expression was used). Cells were collected at 5 h after the sugar shift. (C) Among the Class III substrates evaluated by the leaky expression method, all except IntS were GroE-dependent. G.R.: GroE requirement.
Supplemental Figure S5 . Expression levels of Class III -and III + proteins in GroE-normal cells (blue) and -depleted cells (red) measured by proteomics. Asterisks show the proteins with significantly reduced abundance in GroE-depleted cells. Significance was judged as described in the legend of Fig. 1C . Note that AraA is known to be induced by arabinose and repressed by glucose.
